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Introduction
There are many methods described in the literature for the synthesis of pyridopyrimidines. [1] [2] [3] Recently, they have been prepared from 4-amino-6-chloro-5-phenyl-2-methylthiopyrimidine, 4 and from 4-amino-1-benzyl 1,2,5,6-tetrahydropyridine-3-carboxylate. 5 They are well-known pharmacophores, 6 ,7 PDE-inhibitors, 8 and inhibitors of tyrosine kinase activity in the epidermal growth factor receptor. 9, 10 In connection with our interest in enaminones and related compounds as building blocks for the preparation of various heterocyclic systems, 11 including also some natural products, 12, 13 dialkyl acetone-1,3-dicarboxylates have recently been employed for the synthesis of hetero-aryl substituted pyrimidines, 14 dialkyl 1-substituted 4-oxo-1,4-dihydropyridine-3,5-dicarboxylates,
Results and Discussion
Ethyl 2-amino-4-(2-ethoxy-2-oxoethyl)thiazole-5-carboxylate (2a), prepared from diethyl acetone-1,3-dicarboxylate (1a), sulfuryl chloride and thiourea according to the procedure described in the literature, 23 was transformed with N,N-dimethylformamide dimethyl acetal (DMFDMA) into ethyl 4-[1-(dimethylamino)-3-ethoxy-3-oxoprop-1-en-2-yl]-2-[(dimethylamino)methyleneamino]thiazole-5-carboxylate (3a) in 77 % yield. (Scheme 1). This compound was treated with 2-aminopyridine (4a) by heating in ethanol to yield intermediate 5a, which exists in two isomeric forms in ratio 3:1, due to the orientation around the exocyclic double bond. No attempts were made in order to determine which is which. (Scheme 2). On the other hand, when compound 3b was heated with α-amino-heterocycles 4b-g in acetic acid under reflux for 1-4 h, the cyclization occurred to give substituted (4H-pyrido[1,2-a]pyrimidin-3-yl)thiazole-5-carboxylates 6b-g. No attempts were made to isolate the intermediates 5b-g (Scheme 3). 
Structure determination
The structures of the products were determined on the basis of elemental analysis for C, H, and N, and IR, 1 H NMR, and mass spectra. Two types of products could be formed, depending on the ester group which is involved in cyclization. If the cyclization is taking place to the ester group of the side chain attached at the 4 position of the thiazole ring, the corresponding fused azinopyrimidinone derivatives 6 would be formed. On the other hand, if the cyclization is taking place to the ester group at 5 position of the thiazole ring, then the azinyl substituted thiazolo [5,4-c] pyridine derivatives 7 would have been formed. (Scheme 4). One can differentiate between these two structures on the basis of comparison of 1 H NMR spectral characteristics. Namely, the chemical shifts of the protons at the 6 position in compounds of the types 6 and 7 are of significant values. The protons at position 6 in compounds 6 are shifted downfield, δ = 8.04-8.70 ppm, similarly to other derivatives of this bicyclic system. 23 On the other hand, the chemical shifts of protons at position 6 in the starting 2-aminopyridine derivatives, δ = 7.28-7.87 ppm, are similar to those reported for the corresponding proton in other N-substituted pyridine derivatives. 24 Accordingly, similar values could be expected for the protons at the 6 position in compounds of the type 7 (Table 1) . Methyl 2-amino-4-(2-methoxy-2-oxoethyl)thiazole-5-carboxylate (2b). Methyl 2-amino-4-(2-methoxy-2-oxoethyl)thiazole-5-carboxylate (2b) was prepared according to the literature procedure for ethyl 2-amino-4-(2-methoxy-2-oxoethyl)thiazole-5-carboxylate. 25 Sulfuryl chloride (6.75 g, 0.05 mol) was slowly added to dimethyl acetone-1,3-dicarboxylate (1b) (10.1 g, 0.05 mol) at 0°C. Then the reaction mixture was heated on a steam bath until the gas stopped evolving. The reaction mixture was then added to a suspension of thiourea (3.8 g, 0.05 mol) in MeOH (25 mL) and the mixture was refluxed for 30 minutes. The solution was poured onto 150 mL of ice and water and neutralized by K 2 
. 
Ethyl 2-[(dimethylamino)methyleneamino]-4-(3-ethoxy-3-oxo-1-(pyridin-2-ylamino)prop-1-en-2-yl)thiazole-5-carboxylate (5a). Ethyl 4-(1-(dimethylamino)-3-ethoxy-3-oxoprop-1-en-2-yl)-2-((dimethylamino)methyleneamino)thiazole-

General procedure for the preparation of pyrido[1,2-a]pyrimidines 6b,c,e,f,g and pyrazino[1,2-a]pyrimidine 6d
A mixture of methyl 4-(1-(dimethylamino)-3-methoxy-3-oxoprop-1-en-2-yl)-2-((dimethylamino) methyleneamino)thiazole-5-carboxylate (3b) and amine 4b-g was refluxed in acetic acid. The product, which precipitated after 24 hours at room temperature, was collected by filtration under reduced pressure and washed with methanol. The product was recrystallized from a mixture of toluene and DMF. Methyl 2-amino-4-(7-chloro-4-oxo-4H-pyrido[1,2-a]pyrimidin-3-yl) thiazole-5-carboxylate (6c). Prepared from methyl 4-(1-(dimethylamino)-3-methoxy-3-oxoprop-1-en-2-yl)-2-((dimethylamino)methyleneamino)thiazole-5-carboxylate (3b) (0.340 g, 1 mmol) and 2-amino-5-chloropyridine (4c) (0.257 g, 2 mmol) in acetic acid (2 mL 
Methyl 2-amino-4-(7-methyl-4-oxo-4H-pyrido[1,2-a]pyrimidin-3-yl)thiazole-5-carboxylate (6b). Prepared from methyl 4-(
1-(dimethylamino)-3-methoxy-3-oxoprop-1-en-2-yl)-2- ((dimethylamino)methyleneamino)thiazole-5-
